[b] The water molecule originally donated an H-bond to N of His74, but was reoriented to donate an H-bond to N of His88 during the QM/MM calculation. [b] The water molecule originally donated an H-bond to N of His74, but was reoriented to donate an H-bond to N of His88 during the QM/MM calculation. Figure S2 . The energy profiles along the PT coordinate for H-bonds (A -…H-O-H) between deprotonated titratable sites (A -) and water molecules (H-O-H). Each deprotonated titratable group was calculated in the presence of an H-bonded water molecule. We employed the unrestricted DFT method with the B3LYP functional and 6-31g** basis sets, using the JAGUAR program [7] . Figure S1 (coefficient of determination R 2 = 0.95), which was best fitted in the following equations; pK a = -0.25 E + 14.9 (solid line).
The energy difference was obtained between the energy minimum at the proton donor moiety (A -…H-O-H) and the energy subminimum at the proton acceptor moiety (A-H… -O-H). The proton acceptor moiety was assumed to be at the inflection point on the potential energy curve. Figure S4 . The energy profiles along the PT coordinate for H-bonds in compounds listed in ref. [15] . Experimentally measured 1 H NMR chemical shifts (exptl  H ) [15] and calculated 1 H NMR chemical shifts (calcd H ) are also shown. We employed the unrestricted DFT method with the B3LYP functional and 6-31g** basis sets, using the JAGUAR program [7] . It was suggested that a strong H-bond results in a more downfield 1 H NMR chemical shift. According to the classification of H bonds by Jeffrey [16] or Frey [17] , "single-well H bonds" are very short typically with O-O distances of 2.4 to 2.5 Å and display 1 H NMR chemical shifts ( H ) of 20 to 22 ppm [17] . "LBHBs" are longer, 2.5 to 2.6 Å with  H of 17 to 19 ppm [17] . "Weak H-bonds" are further longer, with  H of 10 to 12 ppm [17] . 
